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ABSTRACT 
This  paper  investigates  the forecasting  performances  of alternative 
models  of private consumption using  the results  of EEC  consumer  surveys. 
The  main findings  of  the  study are: 
- in absolute  as well  as  in comparison with  standard  economic models  consumption 
functions  incorporating opinion variables perform surprisingly well,  in spite 
of  important measurement  problems  (missing data,  qualitative character of 
responses,  strong collinearity among  responses); 
- consumers'opinions predict changes  in consumption only for  the very short 
term  (between  zero  and  three quarters),  notwithstanding  the fact  that  survey 
questions refer to yearly periods; 
- econometric models  based  on  selected opinions  perform better than models 
using  the European Commission  Consumer  Confidence  Index  (CCI); 
- econometric models  explaining consumption by both opinions  and  economic 
variables  (so-called  "mixed-models")  prove  superior  to models  limited only 
to  opinion variables.  This  is partly due  to  the fact  that opinion series 
are relatively smooth  compared  to  actual  changes  in consumption.  The  addi-
tion of  an  economic variable corrects one  of  the weakenesses of opinion-based 
models. I 
II 
III 
IV 
v 
VI 
- ii -
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I.  INTRODUCTION 
This  research is part of  a  more  ambitious project within the European 
Commission,  DGII,  aiming  to  test wether forecasting  can be  improved  by 
incorporating  the qualitative information of  the Community's  surveys  among 
businessmen and  consumers  into macroeconomic modelling.  The  present paper 
is limited to  the estimation and  the comparison of alternative  (quarterly) 
models  of private consumption using  the results of the consumers'  survey 
for  the main  EC  countries:  France,  Germany,  Italy and  the UK.  Similar compa-
risons have been performed by Robinson et al.  (1981)  for  the business  survey. 
The  rationale of  incorporating survey results into forecasting equations 
can be questioned,  since  in order to forecast  the dependent variables  the 
opinion variables will have  to be generated  (predicted)  for  the forecasting 
periods.  Predicting people's opinions  to predict their actual behavior  looks 
obviously weird.  However,  if the  fo~ecasting horizon is smaller than  the 
time-horizon considered by  survey respondents  then survey models,  which  are 
based  on  direct and  recent information,  should present a  marked  advantage 
over economic  models.  In the  EEC  consumers'  surveys,  questions  are asked  on 
opinions for  the past,  the present and  the next  twelve months.  For  a  fore-
casting horizon of,  say zero  to four  quarters  survey models  are certainly 
worth testing.  Opinion generated predictions could  then be  confronted  in 
the early periods of a  forecasting exercise  to  the corresponding  "economic" 
forecasts.  Such  interaction between alternative models  is regularly performed 
when  economic model  predictions are revised in view of any objective or 
subjective additional  information. 
A second reproach often leveled against the use of opinion variables  (as 
against  time-series analysis)  in econometric modelling is that such models  are 
not based on  an  economic  theory.  This would  weaken  their usefulness in terms 
of policy-making  since that would  imply knowledge of the process of formation 
of expectations and  ability to act accordingly,  two  hazardous  conditions. 
Nevertheless,  the potential role of opinion models  in providing early signals 
to  policy-makers has  to be  stressed. -2-
While  we  believe that survey models  are  important  in short-term forecasting 
and,  so  far,  have not been sufficiently developed,  it remains  that their main 
function  should be  to  complement  rather than "replace" economic  models.  It is 
under  this perspective  that  the present work  has  to be  considered. 
In section II are estimated the standard economic  models  that will be used 
as yardsticks  to compare  forecasting performances.  In these models,  the dependent 
variable is a  function of economic  variables only.  Section III examines  the 
results of the consumer  surveys and  analyses  the  problems  related to  their 
integration into quantitative models.  Section IV  proceeds with the estimation 
of  survey and  mixed  models,  i.e. models  in which all or part of the dependent 
variables are consumers'  opinions.  Alternative models  are compared  in section V. -3-
II. A STANDARD  ECONOMIC  MODEL  FOR  PRIVATE  CONSUMPTION 
Table  1 gives  some  basic statistics on  the  annual  growth of real disposable 
income,private  consumption  and  on  the average propensity to  consume  for  the 
period  1973-4  to  1982-3  (1)  and  for  a  more  recent period  1979-2  to  1982-3. 
The  table reveals  some  essential features of  the  consumption behavior: 
the average propensity to consume  has  followed  a  slightly growing  trend  in 
France and  in Germany;  the  increase has been more  marked  in Italy.  With  the 
exception of  the UK,  the  average propensity to  consume  has  been higher  in 
the recent period  1979-2  to  1982-3  (2); 
- ranges  of fluctuations of  income,  consumption and  consumption-income ratios 
have  been  important  in Italy and  in the UK.  By  contrast,  in France  fluctuations 
have  been rather -and  somewhat  surprisingly- small. 
One  of  the main difficulties in modelling  the  short-run dynamic  interaction 
between  income  and  consumption  stems  from  this variability of  the propensity 
to  consume  in the  short-term.  Let us  also recall that while consumption flows 
are relatively well known  on  a  quarterly basis,  statistics of  disposable  income 
are much  more  subjected to measurement errors.  Moreover,  the National Accounts 
definition of  income  is particularly inappropriate during  inflation and  infla-
tionary expectations  since it is a  non-wealth based concept  (3).  These  charac-
teristics explain in part  the  development of a  vast theoretical  and  empirical 
literature on  the consumption function.  Given  such variety,  the selection of 
a  consumption function  to be  used  as  a  yardstick to  compare  prediction perfor-
mances  is somewhat  arbitrar.  As  a  standard economic  model,  we  chose  the one 
extensively discussed by Davidson et al.  (1978)  for  the  UK  and  estimated with 
good  results for  the  four main  EC  countries by Lohan  (1980): 
(I) Period for  which  subsequent regressions have  been performed. 
(2)  More  recent data for  the  UK  show  however  a  marked  increase  in the propensity 
to consume. 
(3)  Consequently,  the  inflation-premium incorporated in interest payments  increa-
ses  the National  Accounts  disposable  income  (but not a  Haig  (1921)  or  Simons 
(1938)  income  concept). T
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where:C  =  total private consumption at constant prices 
YD=  real disposable  income 
P  =  implicit deflator of private consumption 
All variables are expressed in log  terms,  ~Z is the four  period or annual 
difference of variable Z,  bth4Z  refers  to  the acceleration of growth rates 
over  one quarter  (= fl4Z  - l:14Z-1). 
The  model  uses differenciated variables and  also  takes  into account  the 
level of variables  in short-term consumption behavior  (C/YD).  Since variables 
are expressed  in annual differences,  non deseazonalized data have been used  (~). 
This model  presents  the advantage of  simplicity while relying on a  plausible 
short-term consumption behavior.  Accordingly,  "consumers plan to  spend  in each 
quarter of a  year  the same  as  they  spent in that quarter of  the previous year 
modified by  a  proportion of  their annual  change  in income,  and  by whether  that 
change  is itself increasing or decreasing;  these  together determine a  "short-
term"  consumption decision which  is altered by  the feedback  from  the previous 
consumption  income  ratio insuring coherence with  the long-run "target" outcome: 
C = k.YD"  (5) Q)avidson  et al., p.  684}  The  inflation rate and  its rate of 
change  can be  interpreted  in various -and  sometimes  opposing- ways,  leaving 
the signs of  the coefficients of price variables  a  priori undetermined  • 
Consumers  can increase their  savings  in inflationary periods  in order to keep 
the real value of their liquid assets constant,  or because high and  variable 
inflation rates create uncertainty about  the future.  Inflationary expectations 
can also have  the effect of  stimulating purchases of real assets,  in particular 
of durables  (6).  Inflationary expectations are not explicit in the model:  it 
is assumed  that actual  inflation and  its acceleration are proxies for  expecta-
tions.  An  alternative model  using an expected inflation variable constructed 
by  Papadia  and  Basano  (1981)  was  also  tested  (7).  Since the objective is to 
compare  economic  models with  survey models,  we  have  not  introduced  dummy  varia-
bles in either models. 
(4)  Except  for  Italy.  Davidson ~·  report  that equations  using  seazonal  adjust-
ted data induce only negligible changes  in the  estimates of  such models  (p.672). 
(5)  Long  run stability of the  avarage  propensity to consume. 
(6)  The  impact  of  inflation and  inflationary expectations on  consumption-savings 
flows  has  been  the  subject of a  number  of research  (see  among  other Juster 
and  Wachtel  (1972),  Wachtel  (1977),  Howard  (1978)  ). 
(7)  This  is a  "quasi-pure"  economic  model  since  the  expected  inflation variable 
makes  use  of  the results of  the consumers'  survey. -6-
The  regression results are  given in table  2.  Sources of  the  data are  the 
INSEE  for France,  the DIW  for  Germany,  the  ISCO  for  Italy and  the  CSO  for  the 
UK.  Variables  are  expressed  in percentages. 
Given  the highly uncertain period which  characrerizes  the  sample,  the model 
performs  reasonably well.  The  Durbin-Watson statistics are  in the  inconclusive 
region  for  three countries,  there  is a  positive autocorrelation of the first 
order  in the  Italian model  (8).  This  could result from  the  fact  that the assump-
tion of a  long  term unitary elasticity of demand  implied  in the model  may  not 
be  appropriate  in explaining  total private consumption.  Davidson et al.  use  this 
specification to estimate consumption of non  durables  only.  Under  the ordinary-
least-squares  (OLS)  estimates we  present the regression results using  the  Cockrane-
Orcutt correction for  first-order autoregressive error processes which is a  good 
proxy for  a  broader  dynamic  structure.  The  sum  of  the  squared residuals is signi-
ficantly reduced in Germany  and  in Italy.  The  condition index,  which  identifies 
the magnitude of  the dependencies  among  the  independent variables,  is relatively 
low  (9).  The  standard-errors of  the  coefficients are  small with  the  exception of 
acceleration variables  (particularly the rate of change of  the  inflation rate 
for France  and  for  the UK).  Note  that -as  in Lohan's earlier estimates  (10)- the 
rate of  inflation exercises  a  negative effect on consumption.  This  is not  the 
case  (except  for  Italy)  for  the  signs of the rate of change of  inflation which 
differ  from  Lehan's  previous estimates.  In Italy,  short-run anticipatory buyings 
are  important when  the  inflation rate is accelerating.  Rough  stability tests 
have  been performed by estimating  the  equations  for  a  number  of  subperiods.  It came 
out  that  the  standard-errors of  the coefficients of  the  acceleration variables 
strongly increase  in some  periods.  As  presented in Appendix  2,  similar models with 
a  survey-based proxy for  inflationary expectations are not  superior. 
III.  THE  RESULTS  OF  THE  EC  SURVEY  A~ONG CONSUMERS. 
This  section describes  and  discusses  the main characteristics of  the  EC 
survey among  consumers. 
(8)  Serial correlation affects  the value  and  the  standard errors of  the parameters. 
(9)  Weak  dependencies are associated with condition indexes  around  5  or  10, 
whereas moderate  to  strong relations are associated with condition indexes 
of  30  to  100  (see  Belsey,  Kuh  and  Welsch  (1980)  ). 
(10)  Which  covered  the  early sixties to  the  end  of  the  seventies. T
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1.  The  measurement  of perceptions. 
Economists  have  approached  the question of measurement  of psychological 
variables  in two  main directions:  the first is indirect and  consists  in making 
assumptions  on  the formation of expectations  (rationality,  error-learning 
process,  ••• )  or on  the role of  expectations  in the determination of  the values 
taken by  economic  measurable variables  (ex.  the so-called Fisher interest-rate 
identity);  the  second  is direct measurement.  Direct methods  consist in asking 
directly to a  sample  of  economic  agents  their opinion on  the evolution of  an 
economic variable.  Objections which are made  against the use of direct informa-
tion are of  the  same  type as  those relating  to other opinion surveys:  notably 
the fact  that  the  interviewees do  not necessarily act as  they  say  they would, 
sampling errors,  nature of  the questions  asked  and -last but not  least- the 
cost of polling.  The  main advantages  of  surveys  are that  they do  not r.ely  upon 
simplistic or/and untestable  theories,  'that  they make  possible  the detection 
of  the  impact of  specific events  on- expectations.  Direct and  indirect methods 
are in fact complementary  and  their  mutual  confrontation should be fruitful. 
The  measurement  of consumers  opinions present specific problems:  on  the whole 
one would  expect  them  to be less reliable than businessmen opinions.  One  charac-
teristic of  consumers  opinions  is that  they evolve relatively smoothly compared 
to  the evolution of corresponding observed variables. 
The  Community's  survey of  consumer  opinion was  started in 1972  on a  thrice-
yearly basis.  Since october  1980  for  the UK,  june  1981  for Germany  and  january 
1982  for  Italy,  monthly data are  now  availabla(ll).  The  survey is of  a  qualitative 
nature since questions only relate to directions of changes  and  not  to  numbers. 
However,  contrary  to  the business  survey where  (typically)  only  three answers 
are possible  (positive change,  negative change,  and  no  change),  questions of  the 
consumer  survey provide a  greater number  of possible responses.  Table  3  lists 
(summarized)  the  twelve· main  questions  that ate asked  and  the possible responses. 
The  table  shows  some  diversity in the questions: 
- three questions relate to  the past  (SFAD,SEAD,PRAD),  three questions  to the 
present  (ACHT,EPAR,SFAC)  and  six questions  to  the next  12  months  (SFAP,SEAP, 
PRAP,CHOM,AEQD,EPAP); 
(11) For  some  of  the  twelve questions,  monthly data are available for earlier periods. T
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- about half of  the questions  concern micro-economic  conditions  (SFAD,SFAP, 
ACRT,AEQD,EPAP,SFAC),  while  the remaining relate to  the more  general  economic 
environment  (SEAD,SEAP,PRAD,PRAP,CHOM,EPAR); 
-questions are formulated  to give de-trended(I2),  deseazonalized(13)  responses. 
Consumers  are asked  to  compare  evolutions of variables  12  months  ago  or ahead. 
A consequence  is that changes  in consumption are more  appropriate as  the 
dependent variable  than the level of consumption(I4); 
- the number  of possible responses  amounts  to  6 for  9  questions,  5  for  2 
questions and  4  for  1 question.  The  response frequencies of each question are 
summarized  by  the Commission  to obtain weighted average answers.  The  weights 
are fixed arbitrary,  the "don't know"  responses are redistributed between  the 
other answer .categories according  to  the latter's percentage distribution; 
- for most  of  the period,  the surveys have been conducted  in the months  of 
January,  ~~y and  October.  The  number  of observations  that was  available(IS)for 
this study is 30  for France,  32  for Germany,  31  for Italy and  27  for  the UK. 
In most of  the following regressions,  the period of estimation has been redu-
ced  by  one  year  in order to allow flexibility in the use of  lagged values 
of opinion variables. 
Table  4 gives  the means  and  standard deviations of  the various responses 
of  the consumer  survey and  of the Commission Consumer  Confidence  Index  (CCI) 
which  is the arithmetic average of the answers  to the four questions on  the 
financial  situation of households  and  general  economic  situation together with 
that on  the advisability of making major  purchases  (ACHT).  The  table shows 
great inter -as well as  intra- country differences.  These differences are not 
easily explainable.  For  example,  the average CCI  has been the  lowest for  Italy 
(-23),  followed  by  the UK  (-13),  Germany  (-6)  and  France  (-2).  These  important 
differences do  not cortespond  to  the observed  inter-country differences in 
real disposable  income  or consumption growth  nor  to differences in the losser 
of growth  that occured during  the seventies.  If one concentrates on particular 
responses,  the striking features are: 
(12)Except if there is an acceleration process. 
(13)Except -in principle- for  the questions related  to  the present. 
(14)This  is one  reason why  we  chose a  consumption function expressed  in 
differences. 
(IS) OI).  a  quarterly basis,ass~ing Qt-.Jan. ,Q2=May,Q4=0ct.  and  Qi=quarterly averages 
of monthly data,  when  ava1'1able. -II-
Table  4 • Mean  Cf)  and  standard deviation  (SD)  of  survey  responses,  changes  in the  real consumption,  in the  real 
disposable  income  and  in the consumer  price  index  (a).  -------
FRANCE  GERMANY  ITALY  UK 
"i  SD  SD  'i'  6D  SD  x  SD  SD 
~  SD  SD 
~  y  T"  y 
Financial 1ituation,  perceived  (SFAD)  - 4.0  3.2  -0.8  - 6.0  6.8  -1.1  -16.7  5.2  -0.3  -24.3  9.0  -0.4  --------
Financial  situation,  expected  (SFAP)  2.6  3.6  1.4  - 3.8  6.1  -1.6  - 8.2  4.0  -0.5  - 9.3  8.2  -0.9 
General  F.co.  aituation,  perceived  (SEAD)  -23.5  11.6  -o.5  -22.5  19.6  -0.9  -56.6  13.3  -0.2  -45.1  22.4  -0.5 
General  Eco.  lituation,  expected  (SEAP)  -20.9  11.7  -0.6  -12.6  14.7  -1.2  -23.1  8.8  -0.4  -13.9  16.2  -1.2 
Price  trends,  perceived  (PRAD)  73.4  9.7  0.1  43.3  17.7  0.4  79.0  7.4  0.1  50.2  13.7  0.3 
Price  trende,  expected  {PRAP)  38.9  9.9  0.3  41.8  8.5  0.2  49.6  8.4  0.2  35.4  13.4  0.4 
Unemployment,  expected  {CHOK)  33.3  12.6  0.4  16.6  19.0  1.2  46.9  9.9  0.2  36.7  15.6  0.4 
Major  purchaees,  present  {ACHT)  35.9  6.7  0.2  14.6  16.9  1.2  - 9.3  Jl.5  -1.2  31.1  10.7  0.3 
Major  purchases,  expected  (AEQD)  -13.5  2.8  -0.2  -20.9  4.8  -0.2  - 6.0  9.4  -1.6  -14.9  4.8  -0.3 
Savings,  preeent  (EPAR)  3.8  7.1  1.9  36.4  11.5  0.3  1.4  9.4  6.7  - 8.3  12.1  -1.5 
Saviqs,  expected  {EPAP)  -30.8  3.25 -o. 1  32.6  17.8  0.6  -36.7  8.4  -0.2  -10.6  7.0  -0.7 
Acquisition of financial assets  (SFAC)  9.3  1.2  0.1  18.9  3.9  0.2  5.2  4.2  0.8  8.9  2.9  0.3 
Confidence  index  (CCI)  - 2.0  6.3  -3.2  - 6.0  12.2  -2.0  -22.8  7.0  -0.3  -12S  11.4  -0.9 
Real  diepoeable  income  { A,YD)  (%)  3.5  1.9  o.s  1  •  .9  2.1  I.  I  1.7  4.5  2.6  1.1  4.3  3.9 
&eal  coneumption  (  ~,c)  (%)  3.6  1.6  0.4  2.0  2.2  I. I  2.2  3.0  I .5  1.2  2.8  2.3 
Consumer  price index  ( A,P)  (%)  10.0  2.1  0.2  5.1  1.4  0.3  15.5  3.5  0.2  13.5  4.4  0.3 
(a)  Change•  calculated •• differences of  losaritbms between  t  and  t-4. 
Period:  1972-4  to  1982-3  for France,  Germany  and  Italy;  1974-3  to  1982-3  for  the UK. 
(3) -12-
- opinions on  the future have generally been more  optimistic  (less pessimistic) 
than perceptions of  the past.  However,  this was  not  the case for opinions 
on  savings  and  purchases of durables where  expectations have been conside-
rably lower  than for  the questions on present savings(16)  or purchases (17); 
- the relative variability of opinions  (measured  by  the coefficient of variation) 
was  greater for  expectations  than for perceptions of  the past for  questions on 
the financial  and  general  economic  situation.  By  contrast,  series on price 
and  savings  expectations are flat; 
opinions on macroeconomic  conditions  (SEAD,SEAP)  are on average more  pessi-
mistic  than opinions on personal  situations. 
2.  Problems  related  to  the  integration of  survey data into econometric modelling. 
The  integration of  the  EC  consumer  survey data as  explanatory variables 
for private consumption poses  four main problems:  errors of measurement  (and 
notably,  missing data problems),  transformation of qualitative data into quan-
titative series,  linear  or near  linear  relationships among  opinions  (problem 
of collinearity),  overlapping of expectation periods  (autocorrelation problem). 
These  problems  have  been approached  in this paper  in a  very pragmatic way,  but 
clearly further research would  be needed  on each of these problems. 
a)  By  theirverynature,  opinion variables are subjected to measurement  errors. 
In the case of  the  EC  consumer  surveys,  special problems arise due  to  the 
fact  that for most  of  the  sample  period  the  survey was  conducted only in three 
non-equidistant months  while  the dependent variable refers  to  the  twelve 
months  of  the year,  summarized  into four  quarters.  Two  main alternatives have 
been explored: 
- the first consists in performing regressions on  the original  sample  (i.e. with 
missing data).  Since monthly data for  economic  variables are not available, 
(16) Note  that the questions on savings,  present and  future,  are not identical. 
(17)Except in Italy. -13-
survey responses for January,  May  and  October are assumed  to be represen-
tative of  the first,  second  and  fourth quarters respectively.  The  main 
drawback  of  this method  is that it is not convenient in models  with lags  08). 
- A second alternative consists in interpolating the data.  In a  first variant, 
the third quarter  (Q3)  is calculated as a  simple arithmetic average of  the 
second  and  fourth quarters  (Q3  m  (Q2+Q4}/2),  the other quarters being assi-
milated  (as  above)  to  the monthly  figures.  A second variant is an interpo-
lation for all the quarters,  the weights  being inversely proportional  to 
the time-span between the figure  to be calculated and  the available data  (19). 
The  drawbacks  of interpolation are  twofold:  the error  terms  of equations 
and  the explanatory opinion variables will not be  independent  so  that one 
expects  the  OLS  estimates  to be biased and  inconsistent;  second  the  smoothing 
process of linear interpolation do  average  the true disturbances over  succes-
sive time periods.  As  a  consequence,  the  successive values of  the error  term 
are interrelated and  should  exhibit a  moving  average pattern.  These  problems 
should however  not be  too worrisome,  given the fact  that the  true pattern 
of consumers  opinions for  the missing months  is probably  smooth  in reality. 
Tables  5  and  6  compare  estimates of  changes  in real consumption growth 
regressed against the Consumer  Confidence  Index  (CCI)  using different sam-
ples  (original data, first and  second  interpolation methods).  The  tables 
exhibit only small differences in the regression coefficients and  statis-
tical tests(20).Subsequent regressions have  been performed  using  the  second 
interpolation method  (21). 
(18) While  survey  question refer to  expectations for  the next  12  months,  at 
this stage,  it is not clear if consumers  really envisage a  12-month  horizon. 
(19)  This  gives:  Q1t  =  0.75 Jant + 0.25 Mayt;  Q2t  =  0.08 Jant +  0.85  ~AYt +  0.07 Octt; 
Q3t  =  0.40 Mayt  +  0.60 Octt;  Q4t  =  0.67 Octt +  0.33  Jant+1  • 
(20) The  only marked  difference is the magnitude  of  the Durbin Watson  s~atistic 
which is significantly lower  in non  interpolated data.  The  DW  statistic for 
regressions performed  on  the original  sample  is difficult to interpret since 
it measures  correlations between the residuals of  the fourth and  second 
quarters,  the  second  and  the first quarter,  etc  ••• 
(21)A third alternative -not explored  in this research- would  be  to  endogenize 
expectations.  The  procedure would  consist in explaining  the January,  May  and 
October perceptions from  the values of past observed values and  other varia-
bles,  then in predicting expectations for  the missing months.  Since for  some 
countries one has  now  monthly  survey data,  this method  could be  tested.  The 
drawback with this last procedure is that while it is time-consuming  there 
is no  guarantee over its return. - 14-
Table 5.  Original and  interpolated  survey data  (a):  comparison of regressinn results. 
(dependent variable •  changes  in real consumption,  in %) 
France 
Original survey data 
First interpolation method 
Second  interpolation method 
Germany 
Original  survey data 
First interpolation ~thod 
Second  interpolation method 
Italy 
Original survey data 
First interpolation method 
Second  interpolation method 
United Kingdom 
Original survey data 
First interpolation method 
Second  interpolation method 
No  of  Constant  obs. 
27 
36 
36 
29 
36 
36 
28 
36 
36 
23 
29 
29 
0.042 
(19.38) 
0.042 
(23.53) 
0.043 
(21.64) 
0.029 
(11.03) 
0.029 
(12.62) 
0.029 
(13.49) 
0.056 
(2.89) 
0.054 
(3.12) 
0.052 
(2.78) 
0.031 
(4.64) 
0.032 
(5. 78) 
0.032 
(5.43) 
CCI 
0.285 
(7. 34) 
0.272 
(8.38) 
0.276 
(7. 59) 
0.168 
(9.33) 
0.161 
(9. 57.) 
0.165 
(10.35) 
0.159 
(2. 00) 
0.148 
(2. 12) 
o. 138 
(I.  83) 
0.160 
(3.87) 
0.167 
(4. 82) 
0.166 
(4.42) 
o. 67 
0.66 
0.62 
0.75 
0.72 
0.75 
0. 10 
0.09 
0.06 
0.39 
0.44 
0.40 
DW 
0.54 
1.32 
1.22 
1.29 
1.67 
1. 72 
0.44 
0.62 
0.56 
0.86 
1. 30 
1. 21 
(a)  In the original sample,  the third quarter is missing up  to a  certain period; 
in the first interpolation,  the  third quarter is an interpolation of  the second 
and  fourth quarter;  the second  interpolation is a  general  interpolation of  the 
data  (see  text). 
Period:  1973-4  to  1982-3  for France,  Germany  and  Italy;  1975-3  to  1982-3  for  the UK. -15-
Table  6.  Comparisons  between first and  second  interpolation methods,  using  the CCI 
as  independent variable. 
(dependent variable •  changes  in real consumption) 
Prance 
First interpolation  12 
DW 
Second  interpolation (2 
DW 
Germany 
First interpolation  i2 
DW 
Second  interpolation i2 
DW 
Italy 
First interpolation  i2 
DW 
Second  interpolation i2 
DW 
United Kingdom 
First interpolation  i2 
DW 
Second  interpolation i2 
DW 
0 
0.66 
1.32 
0.62 
1.22 
0.72 
1. 67 
0.75 
].  72 
0.09 
0.62 
0.08 
0.57 
0.44 
1.30 
0.40 
1.  21 
-1 
0.59 
1.46 
0.65 
1.35 
0.59 
1.34 
0.64 
1. 33 
0.28 
0.62 
0.2·5 
0.58 
0.60 
2.28 
0.62 
2.00 
-2 
0.36 
1.08 
0.42 
t. I 0 
0.47 
1. 04 
0.50 
1.05 
0.34 
0.80 
0.37 
0.69 
0.73 
1.77 
0.73 
1. 90 
-3 
o. 18 
0.73 
0.22 
0.78 
0.31 
0.65 
0.34 
0.67 
0.30 
o. 76 
0.35 
o. 76 
0.40 
1.46 
0.48 
1.48 
-4 
0.02 
0.69 
0.06 
0.70 
o. 12 
0.60 
o. 15 
0.57 
0.18 
o. 67 
0.25 
0.67 
0.17 
1.09 
0.23 
1.13 
Sample  period:  1973-4  to  1982-3  for France,  Germany  and  Italy;  1975-3  to 
1982-3  for  the UK. -16-
b)  A second  problem of  the consumer  survey results from its qualitative 
character.  Qualitative series can be  transformed  into quantitative series 
through statistical techniques.  A simple way  is to construct a  weighted 
average of  the frequencies  associated to  the responses  to a  particular 
question.  This  is how  the European Commission  summarizes  the  survey results 
(see Table  3)  (2~. Table  7  shows  that it is generally preferable to use  the 
whole  set of  information available for  a  particular question. 
A more  sophisticated approach is based  on  the assumption that survey 
respondents have  a  common  subjective probability distribution over  the  evo-
lution of opinion variables.  This approach also assumes  that there are 
threshold values  from  which  interviewees will react.  In Kn8bl  (1974),  Carlson 
and  Parkin  (1975)  there is a  constant arbitrary scaling factor which  is 
assumed  to be  constant over  time;  in Papadia and  Basano  (1981)  (who  measure 
inflationary expectations)  this role is played by  the perceived value of 
actyal  inflation. A drawback of  the latter method  is that no  use  is made  of 
consumers  opinions over  the actual inflation.  Another  drawback  is that it 
needs  information on  actual variables  (such as  the actual inflation rate). 
This  is not always  possible for  the EC  consumer  survey  (for example,  what 
is the corresponding economic  variable for households'  opinions over their 
financial  situation?). After statistical transformations,  the Papadia and 
Basano  method  leads  to a  weighted  average of  the frequencies associated  to 
the responses  t~es the perceived inflation rate.  In subsequent regressions 
(section C),  an expected inflation a la Papadia-Basano using for  the per-
ceived  inflation actual inflation lagged  by  one  quarter proved  satisfactory. 
Contrary  to  the preceeding methods,  a  third approach uses  the relation-
ship between actual variables and  respondents perceptions of  the past as a 
yardstick for  quantification of respondents'  expectations about  the future. 
(see Pesaran and  Gulamany  (1982)  ). The  idea of using respondents perceptions 
(22)The weights  have been recently changed  by  the Commission:  for  example,  the 
former  weight vector for price expectations was  (3,2,1,0,-1,0)  compared  t~ 
the present vector  (J,O.S,0,-0.5,-1).  The  major difference is that  the 
"don't know"  responses are now  redistributed between the other answer- cate-
gories. ~egressions performed  on  opinions weighted  according  to both  schemes 
have  shown  cnly small differences.  This .does,  of course,  not mean  that no 
valuable  information is contained  in the "don't know"  responses. -17-
Table  7.  Chanp,es  in real consumption regressed against the frequencies of detailed 
survey responses.  (R-squared) 
FRANCE  GERMANY  ITALY  lJl{ 
Financial.situation, present  (SFAD): 
- "a lot better"  -0.01  -0.02  0.13  0.58 
- "a little better"  0.39  0.30  0.18  0.60 
- "the same"  0.23  0.81  5:04  0.31 
- "a little worse"  0.45  0.72  o. 11  0.46 
- "a lot worse"  0.50  0.67  0.05  0.62 
- index  0.56  0.61  0.12  0.63 
Price trends,  next  12  months  (PRAP)(a): 
- ''more  rapid increase"  0.44  0.55  0.19  0.43 
- "same  increase"  0.23  0.08  0.04  0.08 
- "slower increase"  0.53  0.26  0.27  0.26 
- "stability"  0.34  0.38  0.19  0.03 
- "fall slightly"  0.26  -0.01  0. 12  -0.02 
- index  0.56  0.56  0.19  0.50 
(a) ·Lags:  -4 for France,  -3 for Germany,  0  for Italy, -2 for  the UK. 
Highest R-squared underlined. -18-
of  the past is also behind  the method  developed by Dramais  and  Waelbroeck-
Rocha  (1981)  for  the Community  Business  survey.  The  authors  use  this infor-
mation  to  correct  the  survey results:  the rationale is that there are. sys-
tematic bias  in responses.  For  example,  near  turning points,  businessmen 
production expectations have  a  high probability of being false.  The  correction 
consists  in weighting  the  survey responses by their probability to be  true. 
These  probabilities are  computed  from  objective indicators  and  from  infor-
mation contained in the business  survey itself. 
Lack of  correspondance between actual  and  opinion variables did not 
encourage  us  in this direction.  As  subsequent regression results  show,  the 
use of  the Commission  weighting  scheme  gave  relatively good  fits. It remains 
however  that  the  problem of quantification of survey data needs  further research• 
c)  In specifying  survey-based consumption functions  one may  wish  to  include 
several  explanatory opinion variables  (inflationary expectations,  unemploy-
ment  expectations,  savings attitudes,  •••  )  •  The  problem is that there are 
linear  (or near  linear)  relationships  among  the  survey responses,  a  characte-
ristic that violates a  crucial condition for  the application of least squares. 
Since  collinear variables  do  not provide  information that is very different 
from  that already inherent  in the others, it becomes  difficult to infere  the 
separate  influence of  such  explanatory variables on  the  dependent variable 
(see Belsley et al.  (1980)).  The  matrixes of correlation of  survey responses 
(Table  8  (23)  )  show  the  important correlations between consumers'  opinions. 
Among  the  66  correlations between pairs of opinion variables,  about  50%  are 
greater than 0.5  in three countries  (80%  in Germany).  Weaker  correlations 
((0.2)  represent  20  to  30%  of  the  total in three  countries  (2%  in Germany). 
More  specifically,  it appears  that: 
(23)  In  this  table we  also report  the correlations with real  consumption 
growth  and real  income  growth. -19-
Table  8 ,  Matrix of correlation coefficients of  survey  responses,  changes  in real  consumption  and  disposable  income. 
I.  FRANCE  ~1972-4 to  1982-3~ 
SFAD  SFAP  SEAD  SEAP  PRAD  PRAP  CHOt-l  ACHT  AEQD  EPAR  EI'AP  SFAC  CCI  btC  -1<tYD 
SFAD  1.000 
SFAP  0.903  1.000 
SEAD  0.968  0.875  1.000 
SEAP  0.834  0.962  0.857  1.000 
PRAD  -0.225  -0.296  -0.217  -0.351  1.000 
PRAP  -0.140  -0.451  -0.150  -0.507  0.001  1.000 
CHOM  -0.713  -0.826  -0.751  -0.858  0.340  0.316  1.000 
ACHT  0.431  0.161  0.419  0.025  0.375  0.486  -0.196  loOOO 
AEQD  0.363  0.440  0.489  0.550  -0.295  -0.105  -0.546  0.008  1.000 
EPAJ.  0.840  o. 772  0.761  0.702  -0.404  -0.218  -0.458  0.121  0.073  1.000 
El'AP  0.572  0.620  0.468  0.584  -o.  725  -0.132  -0.543  -0.192  0.161  0.709  1.000 
SFAC  0.852  0.790  o. 775  0.698  -0.297  -0.286  -0.494  0.216  0.098  0.911  0.604  1.000 
CCI  0.970  0.927  0.982  0.894  -0.189  --0.208  -0.810  0.441  0.477  0.746  0.481  o. 773  1.000 
~  0.746  0.652  0.753  0.618  -0.154  0.017  -0.693  0.521  0.449  0.458  0.363  0.582  0.774  1.000 
.yo  0.693  0.747  o. 737  0.787  -0.308  -0.291  -0.546  0.001  0,675  0.549  0.356  0.601  0.726  0.529  1.000 
2.  GERMANY  ~1972-4 to  1982-3l 
Sli'AD  SFA.P  SEAD  SEAP  1'IAD  PRAP  CHOM  ACBT  AEQD  EPA!!.  EPA.P  SFAC  CCI  4,C  ,6,YD 
SFAD  1.000 
SFAP  0.968  1.000 
SEAD  0.918  0.942  1.000 
SEAP  0.797  0.905  0.851  1.000 
PRAD  -0.472  -0.499  -0.506  -0.463  1.000 
PRAP  -0.219  -0.380  -0.246  -0.581  0.576  1.000 
CHOK  -0.749  -0.853  -0.801  -0.958  0.382  0.515  1.000 
ACHT  0.840  0.877  0.792  0.896  -0.292  -0.416  -0.848  1.000 
AEQD  0.880  0.832  0.829  0.637  -0.658  -0.178  -0.582  0.642  1.000 
EPA!!.  0.519  0.576  0.455  0.644  -0.517  -0.571  -o.  111  0.515  0.387  1.000 
EPAP  0.804  0.821  0.703  0.806  -0.383  -0.478  -o.ao5  0.874  0.588  0.783  1.000 
SFAC  0.952  0.929  0.89.5  0.804  -0.539  -0.285  -0.757  0.862  0.858  0.571  0.841  1.000 
CCI  0.933  0.977  0.948  0.948  -0.460  -0.400  -0.898  0.935  0.783  0.563  0.839  0.924  1.000 
6,C  0.781  0.826  0.749  0.849  -0.380  -0.418  -0.829  0.899  0.644  0.543  0.813  0.818  0.869  1.000 
.A,YD  0.724  0.713  0.557  0.651  -0.360  -0.375  -0.618  0.723  0.640  0.560  0.725  o. 743  0.692  0.668  1.000 
3.  ITALY  {  1972-4  to  1982-3~ 
SFAD  SFAP  S!AD  SEAP  1'IAD  l'RAP  CUOM  ACHT  AEQD  EPAR  EPAP  SFAC  CCI  .6~  A11YD 
SFAD  1.000 
SFAP  0.844  1.000 
SEAD  0.878  0.872  1.000 
SEAP  0.5S4  0.826  0.822  1.000 
PRAD  -0.521  -0.375  -0  •  .623  -0.446  1.000 
Pli.AP  0.329  -0.171  -0.021  -0.509  -0.073  1.000 
CHOK  -0.497  -0.644  -0.637  -o. 745  0.071  0.205  1.000 
ACHT  0.716  0.341  0.395  -0.017  -0.347  0.790  -0.163  1.000 
AEQD  -0.526  -0.173  -0.249  0.143  0.401  -0.699  -0.199  -0.792  1.000 
EPAR  0.425  0.612  0.706  0.754  -0.398  -0.376  -0.417  -0.122  0.059  1.000 
EPAP  0.855  0.617  0.662  0.300  -0.579  0~493  -0.132  0.776  -o.802  0.373  1.000 
sue  0.606  0.240  0.395  0.007  -o.717  0.611  0.156  0.760  -0.842  0.028  0.842  1.000 
CCI  0.959  0.893  0.949  0.735  -0.585  0;158  -0.631  0.626  -0.422  0.551  0.785  0.524  1.000 
ohC  0.427  0.288  0.322  0.143  0.056  0.367  -0.510  0.386  -0.014  -0.024  0.145  0.021  0.384  1.000 
~,yD  0.367  0.353  0.347  0.308  -o. 101  0.091  -0.535  0.245  0.104  0.085  0.111  0.002  0.386  0.678  1.000 
(4) -20-
Table  8 .  Matrix of  correlation coefficients of survey  responses,  changes  in real  consumption  and  disposable  income. 
4.  United  Kin15dom  ~1974-3 to  1982-3l 
~FAD  SFAP  SEAD  SEAP  PRAD  PUP  CBOM  ACB'I  AEQD  EPAR  EPAP  SFAC  CCI  ~c  6,YD 
SFAD  1.000 
SFAP  0.688  1.000 
SEAD  0.669  0.904  1.000 
Sr.AP  0.163  0.795  0.740  1.000 
PI.AD  -0.457  -0.512  -0.577  -0.322  1.000 
PlW'  -0.266  -0.731  -0.646  -0.738  0.644  1.000 
CHOH  -0.224  -0.752  -0.696  -0.893  0.245  0.549  1.000 
ACB'I  0.518  0.547  0.637  0.367  -0.247  -0.154  -0.437  1.000 
AEQD  0.818  0.6.53  0.682  0.255  -0.229  -0.131  .-0.374  0.824  1.000 
EPAJl  0.058  -0.049  0.097  -0.185  -0.535  -0.099  0.295  0.236  0.120  1.000 
EPAP  0.707  0.499  0.364  o. 173  0.134  0.048  -0.274  0.244  0.592  -0.478  1.000 
SFAC  0.475  0.004  -0.168  -0.395  -0.141  0.153  0.364  -o·.233  0.0~6  0.016  o  .. sos  1.000 
CCI  0.673  0.950  0.973  0.796  -o.518  -0.649  -o. 764  0.714  0.729  0.032  0.427  -0.149  1.000 
61:.  0.746  0.547  0.617  0.179  -0.445  -0.141  -0.271  0.640  0.757  0.169  0.397  0.071  0.619  1.00(1 
A,YD  0.821  0.477  0.561  0.027  -0.275  -0.073  -0.135  0.603  0.803  0.027  0.537  0.202  0.548  0.802  1.000 
(a)SFAD•  Financial aituation,  perceived  CBOM•  Unemployment,  expected 
SFAP•  Financial situation,  expected  ACHT- Major  purchases,  present 
SEAD•  General  eco.  situation,  perceived  AEQD•  Major  purchases,  expected 
SEAP•  General  eco.  situation,  expected  EPAR•  Savings,  present 
PRAD•  P~ica trends,  perceived  EPAP•  Savings,  expected 
PRAF•  Price trends,  expected  SFAC•  Acquisition of financial assets -21-
- responses  to micro -and macro- questions are highly correlated  (see in 
particular the opinions on the financial situation,  the general economic 
situation,  inflation,  ~portant purchases  and  savings).  Note  however  that 
perceptions of actual  inflation are not correlated to  inflationary expec-
tations in France and  in Italy; 
- the signs of  the correlations are most often as one would  expect,  with 
same  exceptions however  (for example,  in Italy,  ~portant purchase opinions 
are inversely correlated); 
- there is a  great diversity between the countries:  for  example,  the corre-
lation between major purchases,  present and  expected is negligible in 
France,  negative in Italy  (-0.79)  and  positive in Germany  (+0.64)  and 
in the UK  (+0.82). 
These results  confirm earlier work  undertaken by Vander Linden  (1977). 
The  principal components  technique allows  to  summarize  the information 
given by a  set of variables in a  smaller number  of uncorrelated variables 
which describe  the major part of the variance of  the original set.  When 
applied  to  the 12  opinion variables,  it appears  that the first two  components 
explain as much  as between  66%  (in the UK)  and  83%  (in Germany)  of  the total 
variation in the survey data  (table 9)  ~plying that two  underlying dimen-
sions determine to a  great extent consumer's opinions.  The  table also gives 
the results of principal components  analysis performed on  the five variables 
composing  the CCI.  It results that the first two  components  explain between 
87%  (in the UK)  and  97%  (in France)  of the total variance. 
The  loadings(24)  of  the first principal components  (bottom of the table) 
show  that in the four  countries  the loadings on the personal financial  and 
general  economic variables are among  the highest.  It is interesting to notice 
that, when  applied  to  the five CCI  variables,  the loadings of  the first prin-
cipal component  are relatively close to unity(25) which roughly confirms  the 
unitary weights  taken by  the Commission  to construct its confidence  index. 
The  principal components  analysis  also reveals for Italy a  negative sign for 
the loading on price expectations  (contrary to  the other countries). 
(24)The  loadings are the weights which  transform the original variables into 
the new  ot:thogonal variables. 
(25)The  loadings are the lowest for  the questions on important purchases 
(ACHT)  in France and  in Italy. -22-
Table  9.  Princi2al component•  analiaia on  aurvex rea2onaea. 
1.  Z of total variance !!21ained bi 2rinci2al c2!2onenta. 
a) .!.1! !.P!n!o.!!.  !.•~i.!.b!•.! j,l!) 
FIANCE  GERMANY  ITALY  Ult 
cumul.  cumul.  cumul.  cumul. 
PCI  56.0  56.0  71.3  71.3  49.7  49.7  46.3  46.3 
PC2  15.7  71.6  11.6  82.9  30.9  80.6  16.9  66.2 
fC3  11.3  82.9  8.2  91. I  9.2  89.8  15.9  82. I 
PC4  9.9  92.8  4.1  95.2  4.1  93.9  10.9  93.0 
PC5  3.2  96.2  2:3  97.6  2.7  96.6  2.2  95.2 
b))  !.a~i.!.b!e.!~f_Cfi_(~) 
FIANCE  CEIUIAHY  ITALY  UK 
CUIIIUl.  cumul.  CUIIIUl.  cumul. 
PCI  75.9  75.9  90.3  90.3  72.2  72.2  69.4  69.4 
PC2  20.9  96.8  5.6  95.9  22.9  95.1  17.8  87.2 
PC3  2.0  98.8  2.9  98.8  2.6  97.7  10.4  97.6 
PC4  1.1  99.9  1.1  99.9  2.1  99.8  1.9  99.5 
PCS  0.1  100.0  0.1  100.0  0.2  100.0  o.s  100.0 
l. Loadi9• of first 2rinci2at C!!!,EODent. 
SFAD  SlAP  SEAD  SEAP  PRAD  PIAP  CHOH  ACUT  AEQD  EPAR  EPAP  SFAC 
PRANCE  -0.94  -0.97  -0.92  -0.94  0.44  0.34  0.82  -0.17  -0.46  -o.85  -0.71  -0.85 
CERKANY  -0.93  -0.97  -0.91  -0.94  0.59  0.50  0.90  -0.90  -0.81  -0.70  -0.89  -0.94 
ITALY  -0.95  -0.80  -0.89  -0.60  0.69  -0.30  0.44  -0.71  0.61  -0.52  -0.91  -0.72 
~  -0.73  -0.97  -0.95  -0.77  0.55  0.67  0.76  -0.69  -0.75  -0.02  -0.47  0.06 
FRANCE  -0.98  -0.96  -0.97  -0.92  ~0.36 
CERMANY  -0.95  -0.99  -0.95  -0.94  -0.93 
ITALY  -0.94  -0.95  -0.96  -0.80  -0.52 
ur:  -0.73  -0.96  -0.96  -0.75  -0.73 -23-
A negative sign corresponds  to  the variables which have  a  favorable effect 
on consumption.  This  tends  to  confirm the economic model  finding  that acce-
lerations of  inflation (which  are used as proxies for  inflationary expecta-
tions)  have  had  a  positive effect on private consumption in Italy. 
In view of  the strong linear relations among  consumers'  opinions,  one 
alternative is  to  select empirically  the opinion variables which will give 
the best statistical fits  (including  the tests on collinearity);  another 
alternative is to  summarize all  (or part)  of  the survey  information into 
one  or more  (orthogonal)  variables.  The  Commission  confidence  index belongs 
to  the  second  alternative.  Ward  (l980)  has  explored a  great number  of 
alternative forms  of  index construction without clear-cut results(26). It 
has  also been proposed  to  take the first principal component  loadings  to 
construct a  confidence  index  (see Moutet  and  Vangrevelinghe  (1969),  Heald 
(1971),  Vander Linden  (1977)  ).  However,  regressions performed  on such 
constructed  indexes did not prove better than the Commission  CCI  (see 
appendix 3). 
d)  The  next problem has  to do  with the time horizon of opinions. 
Survey  questions  and  economic  data  (consumption,  disposable  income)  cover  a 
different  time  span:  perceptions tefer to a  12  month horizon while economic 
data are on  a  quarterly basis.  The  overlapping of  t~e horizon potentially 
creates problems  of autocorrelation of errors.  In reality,  the  time-horizon of 
survey respondents  is probably vague,  consumers  expressing more  their "short-
term" views  than refering to a  precise horizon. 
Table  10  presents  the OLS  results of  changes  in real consumption regressed 
against  the various  survey responses using  increasing lags,  from  0  to  4 
quarters.  For  each survey response,  one  can identify an "optimum"  lag which 
corresponds  to  the highest R-squared.  The  "optimum"  lag is most often one 
quarter for France  (6 opinions),  zero quarter for  Germany  (9  opinions), 
three quarters for Italy  (4  opinions)  and  two  quarters for  the UK  (6 opinions): 
(26) Ward  also  found  that there appeared to be no  advantage in using  the array 
of data on the characteristics of respondents as a  means  of weighting 
their replies. -24-
"oEtimum"  las  number  of OEinions 
France  Germany  Italy  United Kingdom  All  countries 
0  2  9  2  4  17 
-1  6  2  6  15 
-2  3  0  1  0  4 
-3  0  1  4  0  5 
-4  I  0  2  4 
\,Indeterminate  0  0  2  3 
12  12  12  12  48 
It appears  that households adjust their consumption according  to opinions expressed 
in very recent periods.  For  the countries considered altogether,  two-third of 
the "optimum"  lags lie between zero  and  one  quarter.  In consequence,  the 
overlapping of  time horizons  should not constitute a  major problem in a 
quarterly model. 
The  table also reveals no  marked  differences between questions regarding  the 
future  and  the questions  concerning  the past or the present.  For  the four 
countries and  fo1:  the relevant questions,  the  "optimum"  lag of expectations is 
greater in only six cases  (out of  twenty)  and  identical in ten cases. 
IV.  PURE  SURVEY  AND  MIXED  MODELS  OF  CONSUMPTION. 
In this section we  first examine  the relationship between changes  in 
opinions  and  consumption before presenting selected OLS  estimates of  changes 
in real consumption regressed against survey responses  and  economic variables. 
1.  Opinions  or changes  in opinions  ? 
Consumption flows  can be adjusted on the basis of changes  in opinions 
rather  than on opinions  themselves.  Table  11  reports regression results obtained 
with annual  changes  in opinions.  Of  the 48  R-squared reported 'in the table, 
only 4  are greater  than the corresponding regressions performed on levels of 
opinions.  Only  changes  in inflationary expectations and  in purchase  intentions 
in Italy and  changes  in savings  intentions in the United Kingdom  gave  significantly 
better fits. l
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Regressions  using  (when  available)  the differences between expectations 
and  the corresponding perceptions of the past or present gave  extremely poor 
fits  (27). 
2.  Regression results of  survey  and  mixed models 
Table  12  reports  selected regression results for  both  survey and  mixed 
models.  The  opinion variables  that are retained are  the one  that gave  the  "best" 
statistical tests for  the  sample  period.  Particular attention was  given  to  the 
significance of  the coefficients and  to  the  impact of omitted variables on  the 
regression results.  The  retained variables are the perception of  the personal 
financial  situation  (SFAD)  for  France,  a  sub-CCI  composed  of  the  expected  financial 
situation  (SFAP),  the expected general  economic  situation  (SEAP),  and  important 
purchase  intentions  (ACHT)  for  Germany,  perceptions of  the general  economic 
situation  (SEAD)  and  savings  intentions  (EPAR)  for  Italy,  and  a  sub-CCI  composed 
of  the  expected financial situation (SFAP)  and  the perception of  the general 
economic  situation  (SEAD)  for  the United Kingdom.  Price expectations constitute 
a  second  group  of opinion variables.  The  quantification method  proposed  by 
Papadia  and  Basano  (1980)  has been applied(28). Annual  changes  in 
opinions for  inflation expectations  (ll4PRAP),  important purchases  (~4ACHT) 
and  savings  expectations  (~4EPAP) appear  in the Italian and  British models. 
The  economic  variables are the lagged propensity to consume  (four quarter 
lag),and  the annual  change  in real disposable  income.  Mixed  models  basically 
assume  that consumers modify  their  consumptio~income ratio depending of their 
expectations on the general or personal  economic  and  financial  situation and  in-
flationary  expectations(2~We have  tried  to avoid  non-lagged  economic  variables 
since in forecasting exercises  they would  have  to be predicted.  This was  not 
always  possible  (see the Italian mixed  models). 
Additional regressions using  the Commission  confidence  index and  increasing 
the lags of  the  survey variables are also presented for  comparison. 
Note  that  the  simplicity of  the models  do  not reflect the numerous  specifi-
cations  that have  been tested. 
(27)As  one would  expect,  in view of  the  strong linear relationships between  thesP 
variables  (see above). 
(28)Using  the first weighting  scheme  proposed by  the authors.  The  perceived 
inflation rate is the actual inflation lagged by  one quarter. 
(29) Since  the dependent variable is an  annual  rate of  growth,  the  constant  term 
reflects an autonomous  trend.  In mixed  models  no  intercept appears meaning 
that the  trend in the dependent variable is already captured by  the  explana-
tory variables. These models  are not deducted  from  our  standard economic  model. -27-
Table 11  •  R-squared and  Durbin-Watson statistics of changes  in real  consumption 
regressed against changes  (a)  in consumers  opinions,  plus a  constant  (b). 
France  Germany  Italy  UK 
Financial situation,  perceived  (SFAD)  R2  0.03  0.41  -0.03  0.34 
DW  0.60  0.82  0.48  0.92 
Financial situation,  expected  (SFAP)  R2  -0.03  0.30  0.10  -0.02 
DW  0.63  0.71  0.50  0.66 
-
General Eco.  situation, perceived  (SEAD)  R2  0.04  0.30  0.14  -0.04 
DW  0.59  0.63  0.52  0.67 
General Eco.  situation,  expected  {SEAP)  R2  -0.02  0.12  0.28  0.07 
DW  0.64  0.50  0.60  0.88 
Price trends,  perceived  (PRAD)  R2  -0.03  o~o2  o. 17  -0.02 
DW  0.61  0.44  0.62  0.66 
Price trends,  expected  (PRAP)  R2  0.33  0.02  Q.dZ  0.01 
DW  0.90  0.50  0.72  0.75 
Unemployment,  expected  (CHOM)  R2  0.03  0.13  -0.02  -0.01 
DW  0.60  0.51  0.48  0.74 
Major  purchases,  present  (ACHT)  R2  0.37  0.35  ~  0.08 
DW  0.84  0.70  0.51  0.66 
Major  purebases,  expected  (AEQD)  R2  -0.00  Qd.Q  o.oo  0.32 
DW  0.61  1. 16  0.46  0.98 
Savings,  present  (EPAR)  R2  -0.02  -0.015  0.48  0.05 
DW  0.62  0.4-3  0.61  0.73 
Savings,  expected  (EPAP)  R2  -0.03  0.17  0.04  0.38 
DW  0.62  0.56  0.53  1.03 
Acquisition of financial assets  (SFAC)  R2  -0.02  0.44  -0.03  0.43 
DW  0.62  0.76  0.47  1.25 
(a)  Changes  of opinions between t-4 and  t. 
(b)  R-squared underlined if greater than the corresponding R-squared obtained 
from  regressions performed on absolute opinions  (reported in table tO). -28-
The  regression results look satisfactory for  three countries  (France, 
Germany  and  the United Kingdom).  For  Italy, while  the explanatory variables 
are more  numerous,  the statistical tests are not good  (in particular look the 
Durbin-Watson statistic)(30). However,  considering  the multiple measurement 
problems  discussed above,  the general  Lmpression  is positive.  The  graphical 
presentations  (see below)  show  that the main  trends are well predicted by  these 
-s~ple- models(see also table  13). 
Mixed  models  perform better than pure  survey models,  except in the UK: 
R-squared of  .9 for mixed  models  against  .7 for France  ,  .9 against  .8 for 
Germany,  .9 against  .7 in Italy.  The  introduction of real disposable  income 
among  the explanatory variables  improves  the fit only in Italy. 
Models  using  the CCI  are generally inferior  to  the models  based on selected 
opinions.  The  performance differences are however  relatively small.A correction 
for autocorrelation to  the Italian models  leads  to a  sharp fall of  the R-squared 
of  the  equations  including a  CCI  variable  (from  .60 to  .38 for equation 5, 
.66 to  .24 for  equation 9).  The  equations  including particular responses  do 
not deteriorate as much  (in particular,  the R-squared  of the  survey model  (eq.2) 
falls from  .75  to  .63).  The  mixed  models  with real disposable  income  growth 
give  the best results with R-squared of  the order of  .78 after correction for 
autocorrelation~ see bottom of  the  table for  Italy. 
Estimated models  using greater lags are tolerable for France  (where  lags 
on opinions can be  increased from  one  to  two  quarters without  too great losses) 
and  for  Germany  (where  lags on opinions  can be  increased from  zero  to one 
quarter).  In Italy and  in fhe  UK,  the performances deteriorate  too much  when 
lags are increased.  Also,  models  using polynomial  distributed lags  (Almon  lags 
technique)  did not  improve  the fits. 
Contrary  to  the  economic  model,  the coefficient on expected  inflation is 
not significant for Germany.  For France,  the  lag of expected  inflation is four 
quarters and  the sign is positive,  implying  that households postpone  today's 
purchases when  inflationary expectations are high and  catch up  latter on.  In 
Italy,  positive changes  in inflation expectations lead  to anticipatory buyings 
(30~he Italian model  can be  improved  when  the opinion variables EPAR  and  SEAD  are 
regrouped.For  example: 
A4C=  0.063  (EPAR_4+SEAD-3)  +  0.057 A4PRAP  +  0.091 Ll4ACHT- 0.284(C/YD)-4 
(4.19)  (1.22)  (2.60)  (-5.65) 
with R2=0.77  ;  D.W.•  1.40  ;  SSR=  96.14 
This model  was  not retained since the constraint on  the coe·fficients of tPAR 
and  SEAD  is difficult to  justify. -29-
Table  12.  Resression results of  survey  and  mixed  models  (a), 
A.  FRANCE 
~onstant  Opinion variables  Ecooomic  variables  Statistical Testa 
SFAD-1  CCI-I  .64Pe-4  (C/YD)-4  &l4YD  a2  DW  SSR  COND 
EQI  3.770  0.736  0.325  0.74  1.97  19.91  12.9 
(6.14)  (9.43)  (3.65) 
EQ2  2.090  0.320  0.252  0.71  1.72  21.65  12.1 
(2.93)  (8.90)  (2.85) 
EQ3  0.648  0.308  -0.193  0.96  1.85  16.38  12.3 
(8. 71)  (3.92)  (-7.28) 
EQ4  0.287  0.216  -0.127  0.96  1.6S  18.83  11.2 
(7 .86)  (2.80)  (-3.85) 
EQ5  0.608  0.273  -0.186  0.081  0.96  1.82  15.80  14.4 
(7 .36)  (3.23)  (-6.81)  (J.08) 
IQ6  0.283  0.209  -0.127  0.015  0.96  1.67  18.81  13.4 
(6.36)  (2.38)  (-3.  79)  (0.17) 
Selected resresaions  usi~ sreater lass for D2inion variable.. 
SFAD-2  CCI-2 
EQ3  bia  0.609  0.425  -0.122  0.94  1.60  22.17  15.8 
(5.72)  (3.28)  (-2.88) 
EQ4  bia  0.244  0.274  -0.087  0.93  1.48  33.03  13.8 
(4. 59)  (2.14)  (-I .59) 
SFAD-3  CCI-3 
EQ3  ter  0.329  0.190  -0.165  0.90  0.81  43.37  18.9 
(2.17)  (0.93)  (-2.40) 
!Q4  ter  0.136  0.108  -o. 148  0.89  0.80  48.73  16.6 
(1.91)  (0.57)  (-1.80) 
B.  GERMANY 
~onstant  Opinion variables  Economic  variables  Statistical testa 
{SW'+S~f  +ACBT'  CCI  (C/lD)-4  64lD  i2  DW  SSR  COND. 
EQ1  2.009  0.057  0.81  2.10  34.57  1.1 
(11.92)  (12.07) 
EQ2  2.891  0.165  0.75  1.72  44.01  1.7 
(l).'t;)  {10.35) 
IQ3  0.056  -0.141  0.90  2.04  30.46  1.1 
(12. 71)  (-12.88) 
IQ4  0.166  -0.203  0.88  1.84  35.31  1.6 
(11.61)  (15.33) 
IQS  0.053  -0.131  0.077  0.95  2.12  29.90  3.2 
(8.62)  (-7.73)  (0.78) 
EQ6  0.149  -0.179  (1. 138  0.89  1.99  33.39  3.5 
(7.95)  (-8. 12)  (1.38) 
Selected resreasionl usiEI l!eater l•a• for D2inion variables. 
(SEAP+SFAP  CCI-I  +ACBT)-1 
EQ3  bil  0.057  -0.134  0.86  1.77  40.97  1.0 
(10. 56)  (-10.57) 
EQ4  bi1  0.161  -o. 195  0.82  1.45  55. I I  1.6 
{8.61)  (-11.89) 
(SEAP+SFAP  CCI-2  +ACBT)-2 
EQJ  te1  0.053  -0.127  0.79  1.38  64.74  1.0 
(7.62)  (-7.98) 
IQ4  tel  0.148  -0.184  o. 73  1.12  80.49  1.6 
(6.33)  (-9.42) -30-
Constant  Opinion variables  Ec:onoll!ic  variables  Statistical teats 
SJA.D-3  EPAR-4  CCI-3  £\4P1W'  l14ACHT  (C/YD)-4  .0.4YD  1.2  DW  SSR  COND 
EQ1  3.511  0.100  0.232  0.60  0.95  120.95  7.  7 
(2.81)  ( 1.44)  (5. 96) 
EQ2  3.889  0.131  0.144  0.074  0.069  o. 75  1. 25  71.41  8.8 
(3.69)  (2.23)  (3. 99)  (1. 90)  (2.13) 
EQJ  1.610  0.176  0.096  0.044  0.72  1.12  82.87  2.7 
(5.94)  (4.  97)  (2.41)  (1.36) 
EQ4  5.440  0.222  0.112  0.095  0.63  0.91  108.12  7.9 
(4.59)  (3.39)  (2.46)  (2.49) 
EQ5  5.343  0.157  0.173  0.60  0.92  122.90  8.1 
(4. 04)  (2.93)  (4 .84) 
EQ6  0.036  0.236  -0.126  0.68  0.95  136.16  7.4 
(0.50)  (5.39)  (-1.82) 
EQ7  0.080  0.143  0.068  0.075  -0.160  0.78  1.26  86.09  9.3 
(1. 20)  (3.38)  (1.51)  (1.  ~6)  (-2.45) 
EQ8  0.209  -0.366  0.48  0.95  228.57  6.3 
(3. 66)  (-4.84) 
EQ9  0.100  0.177  -0.213  0.66  0.99  143.31  7.3 
(1. 92)  (4.43)  (-3.05) 
EQIO  0.160  0.054  0.066  0.061  -0.222  0.303  0.90  1.41  39.96  10.4 
(3.31)  (1.65)  (2. 13)  (2.30)  (-4.80)  (5.88) 
EQII  0.115  0.105  0.022  -0.073  0,255  0.86  1.05  54.59  3.1 
(3.66)  (3. 17)  (0. 79)  (-5.91)  (4.49) 
EQ12  0.204  0.071  0.071  -0.262  0.341  0.90  1.46  43.57  8.5 
(4. 96)  (2.24)  (2. 69)  (-6.50)  (7 .27) 
EQI3  0.152  0.065  0.062  -0.266  0,337  0.89  1.40  45.93  8.5 
(4. 66)  (1.93)  (2. 32)  (-6.11'  (7 .00) 
!i!_h_c~r!_e,!:_ti,oE_fO!.!,U,!o.:.c~r!.e!a.!_i~n 
EQJGbi  0.128  0.067  0.077  0.051  -0.192  0.275  0.79  2.06  35.93  7. 7 
(2.40)  ( 1.89)  (2.34)  (I.  67)  (-3.80)  (5.54) 
EQI2bi  0.185  0.080  0,066  -o. 245  0.317  0.78  2.03  40. IS  6.4 
(4 .02)  (2.38)  (2. 20)  (-5.52)  (6. 76) 
D.  UNITED  KINGDOM 
Constant  Opinion variables  Economic  variables  Statistical teats 
(SFAP+SEAD)  CCI-2  .a4Pe-2  04EPAP  (C/YD)-4  f14YD  i2  DW  SSR  COND.  -2 
EQI  7.282  0.060  -0.220  0.82  2.66  39. Jl  7.9 
(10.92)  (6.30)  (-3.22) 
EQ2  6.782  0.054  -o. 193  0.057  0.83  2.90  35.19  8.4 
(9.54)  (5.57)  (-2.85)  (I. 67) 
EQ3  5.966  0.153  -0.227  0.80  2.40  44.29  8.0 
(8.00)  (5. 65)  (-3.10) 
EQ4  5.416  0.138  -0.182  0.077  0.82  2.82  36.76  8. 7 
(7 .37)  (5. 36)  (-2.58)  (2.26) 
EQ5  0.087  0.044  -0.385  o. 71  I.  92  76.60  6.3 
(6.27)  (0.58)  (-6. 94) 
EQ6  0.073  0.053  0.112  -0.344  0.76  2.32  60.23  6.6 
(5.41  (0.76)  (2. 61)  (-6.54) 
EQ7  0.221  -0.009  -0.289  0. 75  1.96  66.48  5.9 
(7 .02)  (-0. 13)  (-5.82) 
EQ8  0.190  -0.015  0.116  -0.262  0.81  2.58  48.33  6.2 
(6.53)  (0.25)  (3.06)  (-5.95) 
EQ9  0.034  0.105  -0.216  0.282  0.83  2.25  43.86  7.8 
(2. 33)  (2.81)  (-3.57)  (3. 18) 
EQIO  0.114  o. 109  -0.193  0.217  0.84  2.44  40.05  6.0 
(2. 88)  (3. 20)  (-4.55)  (2. 29) 
Resreeaion uains sreater l•G•  for  OEinion variableS 
(SFAD+SEAD)  cct-3 
-3 
EQibia  7.356  0.039  -0.319  0.67  1.86  71.38  7.7 
(8.16  (3.16)  (-3.55) -31-
Table  13.  Basic statistics of predicted and  actual values of real_  consumption 
growth  (a). 
Mean  S.D. 
FRANCE 
Actual  3.35  1. 51 
Standard economic model  3.21  1.42 
Survey model  (eq.1)  3.29  1. 34 
Mixed  model  (eq.3)  3.13  1. 55 
GERMANY 
Actual  1. 86  2.28 
Standard economic model  2.26  1. 63 
Survey model  (eq.1)  1.84  2.07 
Mixed  model  (eq.3)  1.82  2.16 
IDJ.J 
Actual  1.88  3.04 
Standard economic model(b)  1. 85  2.33 
Survey model(eq.2)  2.47  2.71 
Mixed  model  (eq.8)  1. 85  2.37 
UNITED  KINGDOM 
Actual  1. 35  2.88 
Standard economic model  1.36  2.62 
.Survey  model  (eq. 2)  1. 46  2.65 
Mixed  model  (eq.6)  1. 28  2.55 
(a)  Numbers  of equations refer  to  the Table  12. 
(b)  With  correction for  autocorrelation. 
Max.  Min. 
6.28  0.50 
5.86  o. 70 
6.49  1. 38 
6.46  0.46 
5.31  -3.01 
4.33  -1. 18 
4.20  -2.09 
4.61  -2.68 
6.59  -4.17 
5.96  -3.10 
9.13  -3.95 
6.24  -3.53 
7.69  -3.35 
5.97  -3.36 
6.49  -2.15 
6.81  -3.40 -32-
(as  in the economic  model).  In the UK  models  (and  contrary to France)  the sign 
of  the expected  inflation variable is negative. 
Rough  stability tests have  been made  by  regressing  the models  over a  number 
of sub-periods.  The  stability of  the reported  equations  is satisfactory with  the 
exception of the German  survey models  (but not  the mixed  models)  which  perform 
very poorly in the period  between  the oilshocks. 
V.  FOKECASTINS.  P!R!ORMANCES 
The  economic,  survey and  mixed  models  presented  in sections II and  IV  were 
reestimated for  the periods ending  1980-3  in order  to assess  their forecasting 
performances  during  the 8  quarters of  the period  1980-4  to  1982-3.  Three main 
tests are presented:  graphical presentations of predicted  (  past and  forecast 
periods)  and  observed  consumption growth,  analysis of  the regression residuals, 
and  finally an inspection of  the ability to predict turning points. 
I. Graphical presentation of predicted and  observed values 
For each country we  present three  typical graphs  for  economic,  survey and 
mixed  models.  The  selected equations are numbered  according  to  table  12.  A few 
observations are worth making: 
-The  smooth  pattern of  survey models  is  particular!~ apparent for  Germany; 
-Peaks  and  throughs  for predicted values are generally underestimated  in all 
models.  This  is a  rather general phenomenon  in forecasting; 
-Predicted turning points can lead or lag actual  turning points.  One  reason is 
that we  have  models  with fixed  lags,  while  in the reality consumers  react 
to  the  environment with variable speed; 
-For  individual countries,  note that  the  sharp  increase in consumption growth 
in the  1981-1  to  1982-2  period  in France is well predicted by  the survey 
model,  that the falling  trend  in consumption growth between  1981-3  and 
1982-3  in Germany  is well predicted by  the survey and  mixed  models,  that the 
predicted values of  survey models  during  the  1980-2  to  1981-2  period in 
the  UK  are much  closer to  the actual values  than the predicted values of  the 
economic  model(31).  A reason for  the  poorer  performances  of  the Italian survey 
(31)However,  no  model  has  predicted  the sharp rise in consumption during  the 
second  quarter of  1979  preceding  the VAT  increase from  8  to  15  % in june 
1979. -33-
Graphs  1.  Observed  and  predicted values of real  consumption growth. 
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and mixed  models  is that they lead  the actual changes  in consumption flows  in 
the  1979-1  to  1980-3  period. 
2.  Analysis of  the squared residuals 
Table  14  compares  the average  squared residuals  (normalized and  not normalized 
(32)  )for predicted values of  the past and  for  the forecasting period  1980-4 
to  1982-3.  For  the past,  only in Germany  is the  economic  model  superior.  In 
the other countries,  mixed models  perform the best.  For  the future,  two  survey 
models  (France  and  the UK),  one mixed  model  (Germany)  and  one  economic  model 
(Italy)  give the best results. 
The  sum  of  the  squared residuals  (not normalized)  is smaller in the forecasting 
period,  due  to  the average fall of  the growth of  consumption during  this period. 
When  normalized,  it appears  that predictions have been much  poorer for  the 
future.  The  French and  German  models  perform the best.  For  Italy,  out-of-sample 
predictions are very unsatisfactory:  the Theil's inequality coefficient is 
greater than unity for all models  except for  the  economic  model  (33). 
Insight into  the  sources of forecasting errors is given in table  15  which 
decomposes  the  inequality coefficient into three sources of forecast error: 
an average bias component  (UM),  a  variance component  (Us)  and  a  covariance 
component  (Uc).  UM  and  Us  show  if the cause of  the discrepancy between predictions 
and  observed values  is the difference between their means  (U~1)  or  the difference 
between their variance  (Us).  The  covariance component  shows  if the cause of  the 
discrepancy is the  imperfect covariance between predicted and  observed values. 
The  three components  are  exp~essed in percentages of  the average of the  squared 
residuals(34).  An  ideal case would  be  a  minimum  inequality  coeffi~ient associated 
with a  close to unity covariance component  (meaning  that errors are non 
systematic).  The  table shows  that for  predictions of  the past,  the bias proportions 
(UM  and  Us)  are  small,  except for  Italy. For  the forecast period,  the bias 
proportions are  g~nerally  ~portant(35). For France and  Germany,  the best 
(32~ormalized average  squared residuals  (Theil's  inequality coefficient) are 
obtained by  dividing  the average  squared residuals by  the average of  the 
squared observed values. 
(33~ote that when  the average of  the  squared  observed values of  a  variable is 
close to  zero  (which was  the case for  Italy)  Theil's coefficient is very 
sensitive to forecasting errors. 
(34~ee footnote  (a)  of  table  15. 
(35~ne should  expect forecasters  to be able  to reduce  such systematic errors in 
the  course of  t~e (see Theil(1966),. -38-
Table  14.  Prediction performances of alternative models. 
1 L_(  P·- A·)2  (a)  ~(Pi-Ai)2/.l:At (a)  NYT  1.  1.  7' 
Sample(b)  Forecast(c) (2)/(1)""  Sample(b)  Forecast  (c~ 
(l)  (2)  (3)  (4)  (5) 
FRANCE 
Standard eco.  model  0.417  0.921  2.21  0.027  0.133 
Survey model  (eq.1)  0.536  0.697  1.30  0.035  o. 101 
Survey model  with CCI  (eq.2)  0.656  0.426  0.65  0.043  0.062 
Mixed  model  (eq.3)  0.356  I. 693  4.76  0.023  0.244 
Mixed  model  with CCI  (eq.4)  0.553  0.575  1. 04  0.036  0.083 
GERMANY 
Standard eco.  model  0.790  4.588  5.81  0.078  1. 600 
Survey model  (eq.l)  I. 036  0.698  0.67  0.102  0.243 
Survey model  with CCI  (eq.2)  J .360  J .239  0.91  0.134  0.432 
Mixed  model  (eq.3)  0.907  0.664  0.73  0.089  0.232 
Mixed  model  with CCI  (eq. 4)  1.090  0.705  0.65  0.108  0.246 
ITALY 
Standard  eco.  model  (d)  2.402  1.392  0.58  0.176  0.832 
Survey model  (eq.2)  1. 753  8.404  4  .. 79  0. Ill  9.945 
Survey model  with CCI  (eq.5)  3.611  3.534  0.98  0.228  4.182 
Mixed  model  (eq.7)  2.574  2.119  0.82  0.163  2.508 
Mixed  model  with CCI  (eq.8)  4.687  1.543  0.33  0.296  1.827 
Alternative mixed  model  (eq.IO)  1. I 41  1. 516  1.33  0.072  1. 794 
Alternative mixed  model  with CCI  (eq. 13  1. 381  0.944  0.68  0.087  1  • 117 
UNITED  KINGDOM 
Standard eco.  model  I. 972  2.076  1. 05  0.148  2.487 
Survey model  (eq.2)  1.595  0.421  0.26  0.120  0.504 
Survey model  with CCI  (eq.4)  1. 655  0.416  0.25  0.125  0.499 
Mixed  model  (eq.6)  2.569  0.824  0.32  0.193  0.988 
Mixed  model  with CCI  (eq.8)  1. 660  0.901  0.54  o. 156  0.865 
Alternative mixed  model  (eq.9)  1. 656  1.412  0.85  o. 125  1. 691 
Alternative mixed  model  with CCI  (eq. 10  1.532  1.347  0.88  0.115  1. 613 
(a)  Pi• predicted values; Ai=  actual values;  J=1, •••  nJ  for periods of  sample; 
J•  .  .-nJ'. • •. N 
(b)  1973-4  to  198Q-3  for France,  Germany  and  Italy;  1975-3  to  198Q-3  for  the UK. 
(c)  1980-4  to  1982-3. 
(d)  With  correction for autocorrelation. -39-
Table  15.  Sources  of forecast errors of selected models  (a)  in %. 
Sample(b)  Forecast(c) 
l1M  Us  uc  UM  Us  uc 
FRANCE 
Standard  eco.  model  0. 1  11.0  88·. 9  49.3  28. I  22.6 
Survey model  (eq.1)  - 7.3  92.7  7.7  37.5  54.8 
Survey model  with CCI  (eq.2)  - 9.3  90.7  10.4  17.9  71.6 
Mixed  model  (eq.3)  - 7.4  92.6  60.1  12.1  27.8 
Mixed  model  with CCI  (eq.4)  - 11 • 6  88.4  24. I  16.3  60.0 
GERMANY 
Standard  eco.  model  o. 1  5.3  94.6  82.7  0.3  17.0 
Survey model  (eq.l)  - 13.2  86.8  0.7  33.3  66.0 
Survey model  with CCI  (eq.2)  - 19. 1  80.9  51.8  20.4  27 .·9 
Mixed  model  (eq.3)  - 11.5  88.5  6.0  11.6  82.3 
Mixed  model  with CCI  (eq.4)  - 14.5  85.5  22.6  2.6  74~8 
ITALY 
Standard  eco.  model  (d)  0.2  32.6  67.2  19.5  0.1  80.2 
Survey model  (eq.2)  - 4.7  95.3  83.0  0.2  16.8 
Survey model  with CCI  (eq.5)  - 10.8  89.2  71.6  0.7  27.8 
Mixed  model  (eq.7)  0.2  35.3  64.5  6.5  - 93.5 
Mixed  model  with CCI  (eq.8)  0.4  11. 1  88.5  8.0  0.4  91.6 
Alternative mixed  model  (eq.10)  0.4  79.6  20.0  9. 1  - 90.9 
Alternative mixed  model  with CCI  (eq. 13)  - 3.5  96.5  7.6  6.2  86.2 
UNITED  KINGDOM 
Standard eco.  model  0.2  4.6  95.2  1. 2  - 98.8 
Survey model  (eq.2)  - 4.5  95.5  38.5  7.9  53.7 
Survey model  with CCI  (eq.4)  - 4.6  95.4  21.5  15.2  63.3 
Mixed  model  (eq.6)  1.2  4.4  94.4  4.8  8.6  86.6 
Mixed  model  with CCI  (eq.8)  0.5  4.0  95.5  17.9  15.3  66.8 
Alternative mixed  model  (eq.9)  - 4.2  95.8  20.6  2.2  77.3 
Alternative mixed  model  with CCI  (eq.lO)  - 4.5  95.9  35.3  6.4  58.3 
(a)  u~ (P-A)2/ J.!:,CPi-Ai)2  (bias proportion); 
n 
Us•  (Sp-SA)2/  l~Pi-Ai)2  (variance proportion); 
n 
Uc•2(J-rpA)Sp-SA/ ll:.<Pi-Ai)2  (covariance proportion). 
U~Us+Uc=100% •  n 
P and X  are respectively  the means  of predicted and  actual values,Sp and  SA 
the  standard deviations,  and  rpA  the correlation coefficient  • 
{b)  1973-4  to  1980-3  for France,  Germany  and  Italy;  1¥15-3  to  198Q-3  for  the UK. 
(c)  1980-4  to  1982-3. 
{d)  With  correction for autocorrelation. -~-
forecasting models  in terms  of Theil's inequality coefficient have  also  the 
highest covariance proportions  (survey and  mixed  models).  For  Italy,  the 
inequality coefficients are very high in the forecast period,  especially for 
survey models.  For  these models,  and  contrary to  the other Italian models,  the 
main  source of errors is an average bias meaning  that the mode~  reproduce 
relatively well  the general  evolution of  the observed variable but  that it is 
systematically over- or under•stimated.  A constant adjustment  should  in 
principle correct this bias.  For  the UK,  the average bias is also  important for 
the survey models. 
On  the whole,  while  the inequality coefficient for  the forecast period 
is greater than for  the sample  period,  an  ~portant part of the errors finds  its 
origin in systematic bias rather  than in the  imperfect  covariance beb.Ween 
predicted and  observed values. 
3.  Turning point errors. 
In Graphs  2  are plotted along  the vertical axis  the changes  of observed 
real consumption growth and  along  the horizontal axis  the predicted changes  in 
real consumption growth.  Points  lying in quadrants  I  and  III show  if the models 
predict well  the direction of  the  change  in consumption growth.  Points falling 
in quadrants II and  IV  show  turning point errors.The 45°  line through the origin 
is the line of perfect forecast.  The  least-squares lines are obtained by 
regressing  the predicted changes  in real  consumption growth against  the observed 
changes.  One  can notice that the slopes of  the least-squares lines are always 
smaller  than unity,  implying  that changes  in consumption growth have been on 
average underestimated.  This phenomenon  is the most marked  for pure  survey models 
(  in particular in Germany).  This  is notably the result of measurement  errors in 
the survey variables. 
Information on  turning point errors is  summarized  in table  16.  On  the whole, 
turning point errors represent for  the four  countries about one  third of  total 
observations(36).The proportions are in general of the  same  magnitude  in the 
various  types of models.  If one  excludes  the points lying in the -0.5%-- +0.5% 
band  around  the line of perfect forecast,  the average falls  to less  than 30%  of 
total observations.  Important  turning point errors  (defined as errors outside 
(36)rhis may  appear  important,but recall that  second  differences of consumption 
flows  are here examined. -41-
the -1%--+1%  band  around  the line of perfect forecast)  represent  20%  of  total 
observations.  Except  in France,  pure  survey models  have  the lowest number  of 
important  turning point errors. -42-
Graphs  2.  Prediction-realization diagrams of quarterly changes 
in real consumption growth. 
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Table  16.  Information on  turning point errors for  selected models  (%  of 
total observations)  (a) 
Total  Excl.points  Turning point errors 
(quadrant  in the -0.5-- outside the -1--+1% 
II+IV)  +0.5%  band{b)  band  {b) 
FRANCE 
Economic  model  23  17  9 
Survey model  (eq.2)  34  23  14 
Mixed  model  (eq.4)  29  20  14 
GERMANY 
Economic  model  34  31  29 
Survey model  {eq.1)  45  45  23 
Mixed  model  {eq.3)  34  34  29 
ITALY 
Economic  model  26  26  20 
Survey model  (eq.5)  23  14  14 
Mixed  model  {eq •.  13)  29  20  17 
UNITED  KINGDOM 
Economic  model  35  35  29 
Survey model  {eq.3)  32  29  21 
Mixed  model  {eq.6)  43  43  39 
Unweishted  avera&es 
Economic  models  30  27  22 
Survey models  34  28  18 
Mixed  models  34  29  25 
(a)All  sample  considered 
(b)Around  the line of perfect forecast -47-
VI.  CONCLUDING  REMARKS 
A comparison of  forecasting performances of alternative models  is a  difficult 
task because  there is no  single statistical criterion that gives clear-cut 
responses.  Personal  judgement  is unavoidable in such  an exercise. 
This research shows  that in absolute as well as  in relative terms  (i.e.  in 
comparison with a  standard economic  model)  consumption functions  incorporating 
opinion variables perform surprisingly well if one  considers  the  important 
measurement  problems:  missing data,  qualitative character of  the responses, 
strong collinearity among  responses, •••  It is important to recall that no 
sophisticated statistical technique has been applied  to  the original survey 
data.  The  models  are  thus  simple not only  in their algebraic form,  but also 
in their easiness of updating.  On  the whole,  the mixed  models  for France and 
Germany  (eq.3),  the  survey model  for  the United Kingdom  (eq.2)  should be 
helpful guides  in very short-term forecasting.  For  Italy,  a  pure  survey model 
(eq.2)  could be retained,  considering the average systematic bias of forecasts. 
An  interesting finding  of  this research is that consumers'  opinions predict 
changes  in consumption only for  the  very  short-term  (between  0  and  3  quarters) 
although  survey questions refer  to yearly periods.  The  absence of marked  diffe-
rences  between opinions  on  the past and  for  the next  twelve months  confirms 
the  "very recent past" or  "very near  future"  character of consumers'  opinions. 
It results  that if performances of  economic  and  opinion models  are not very 
different,  the benefit of using opinion models  in a  forecasting  exercise is 
reduced.  However,  data on  disposable  income  and  other economic  variables are 
available with  long  delays  so  that opinion models  retain their usefulness  in 
short  term consumption  forecasting. -48-
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Appendix  I  •  Short-term propensity  to consume,  in%. 
~ 
t==========t=============!=============t=============l=============! 
1  1970  1!  6J.3  1  83.2  !  62.6  1  "l.H  1 
1  1CH1  1!  82.6  1  84.1  83.3  1  o2.8  1 
1  1972  11  A5.~  82.3  84.0  d2.8 
1  1973  11  82.8  82.8  81.8  63.3 
1  1974  11  84.6  83.2  82.2  ~0.7 
1975  11  81.8  81.8  81.4  ~0.8 
1976  11  83.0  83.8  83.3  ~4.2 
1'77  11  83.2  83.5  83.9  ~2.9 
1978  11  82.b  83.1  82.5  ~1.9 
1979  11  83.4  83.7  83.8  ~4.4 
1980  11  86.o  85.o  85.o  ~s.1 
1981  11  84.5  84.2  84.8  ~3.9 
I  1982  1!  83.5  1  83.6  1  84.2  cS.l  • 
!==========!=============1=============!=============1=============1 
1==========!=============1=============1=============!=============!  1  1970  11  85.5 1  86.6 1  86.6  1  d6.0  l 
I  1971  11  85.6  1  88.3  I  87.4  I  tt4.9 
1  1972  11  84.5  1  86.3  1  86.7  I  ~4.9 
I  1973  11  85.0  1  88.3  1  86.3  ~5.1  ' 
1  1974  11  85.9  1  86.6  1  86.4  "3.1 
1  1975  11  83.1  I  84.8  87.2  84.5 
!  1976  11  85.1  I  ,89.0  87.5  ~5.5 
1  1977  1!  84.7  1  90.7  89.6  ~6.4 
1  1978  1!  86.7  1  89.9  90.3  ~5.2 
1  1979  11  84.7  1  90.5  89.2  ~5.3 
1  1980  11  87.1  1  87.0  89.9  ~4.9 
1  1981  11  85.2  1  86.8  90.4  ~3.6 
1  1982  11  84.3  1  87.6  1  89.8  1  1 
1==========1=============1=============1=============1=============1 
1==========!=============1=============1=============1=============! 
1  t970  11  84.2  as.s  83.3  ~3.9  1 
1  1971  11  82.6  83.0  81.4  d2.2 
1  197l  11  79.3  81.7  82.6  82.9 
l  1973  11  81.6  81.2  80.2  cH.S 
1  t97o  11  a1.b  82.2  84.2  ~s.o 
l  1975  11  83.7  79.9  81.2  79.2 
1976  11  89.b  84.2  82.7  7R.8 
1977  11  83.4  84.7  84.5  ~3.& 
1978  11  84.4  81.8  83.e  ~o.o 
1979  11  84.5  82.1  &4.8  ~2.s 
1980  11  85.0  85.1  84.8  ~9.2 
1981  11  84.1  86.1  8b.2  1  66.9 
!  1982  11  84.1  1  86.7  !  86.4  1  l 
!==========1=============1=============1=============1=============1 
1==========1=============1=============1=======---=--·-------------· 
1  1970  11  88.2  1  89,0  1  -;,.;-;--------;;:;-; 
I  1971  11  89.5  91.6  1  93.7  95.0 
1  1972  11  89.3  87.5  1  ''·"  q2•2  1  1973  11  88.0  86.o  1  88.o  91• 4 
1  1974  11  84.2  87.6  1  e&.a  , 2  7 
1  1975  1!  82.7  87.5  1  87.3  92"1 
1  1976  11  84.8  87.3  1  86.3  ~4:1 
1  1977  11  86.9  89.0  89.2  91.8 
1  1978  ll  87.8  85.6  86.9  d8  3 
1  1979  11  83.8  85.6  86.8  66.0 
1  1980  11  84.1  82.8  83.&  87.0 
1  1981  11  82.8  80.3  86.6  J  ~2°2  I 
1  t982  11  84.7  1  87.5  1  89.8  1  •  i 
!==========1=============1=============!=============!============•1 A
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Appendix 3  •  Regression results of pure survey models  using  the loadings of  the  two 
first principal components  to construct the explanatory variables. 
Constant  CCipc1 (a)  CCIPc2(a)  R.2  DW  SSR  COND. 
France  5.380  -0.035(b)  0.025(b)  0.67  L44  25.18  18.6 
(4.63)  (-8.45)  (2.29) 
Germany  2.607  -0.018  -0.013  0.78  J. 94  37.57  3.6 
(8. 69)  (-9. 06)  (-0.73) 
Italy  13.732  -0.036(c)  0.051 (c)  0.54  1. 19  138.89  11.4 
(7.48)  (-4. 64)  (4.57) 
United Kingdom  6.752  -0.032(c)  -0.011(c)  0.77  2.18  50.22  5.5 
( 10. 94)  (-8. 04)  (-0.85) 
(a)  Confidence  index constructed for  the  12  consumer  survey opinions. 
(b)  Lagged  one  period. 
(c)  Lagged  two  periods. -53-
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